Short-term administration of 17-beta estradiol to outbred male CD-1 mice induces changes in the immune system, but not in reproductive organs.
The magnitude of an immune response to many foreign and/or self-antigens is known to be gender-dependent and influenced by sex hormones. While the immune consequences of long-term exposure (3 to 5 months) to natural 17-beta estradiol in an inbred mouse model (e.g., C57BL/6, Balb/c) are relatively well-documented, the immunological effects of shorter-term 17-beta estradiol exposure in an outbred mouse model (CD-1) have not been thoroughly evaluated. The male outbred-CD-1 mouse is considered to be less 17-beta estradiol-responsive (in terms of reproductive changes) compared to the inbred mouse. In the present study, CD-1 male mice were dosed with vehicle, or 17-beta estradiol at 2 or 4 micrg/100 g body weight on alternate days over a 7-day period. The immune changes in the developmental organ (thymus) and mature lymphoid organ (spleen) were determined. Thymic organ weight/body weight ratio and thymocyte cellularity decreased with increasing dose of 17-beta estradiol, reaching significance at the 4 microg dose. Although 17-beta estradiol decreased thymocyte numbers, no differences were noted in the relative percentages of major thymocyte subsets (CD4+CD8-, CD4-CD8+, CD4+CD8+, CD4- CD8-) and no evidence of enhanced apoptosis was found. In contrast to the diminished thymocyte numbers, 17-beta estradiol increased splenic lymphocyte cellularity, especially in mice given 4 microg 17-beta estradiol dose. The functionality of splenocytes from mice exposed to 17-beta estradiol was also altered. Supernatants from Con-A activated splenocytes from 17-beta estradiol-treated mice had increased IFN-gamma and decreased IL-4 levels (p < 0.05 at the 4 microg dose). This increase in IFN-gamma in 17-beta estradiol-treated mice was not due to an increase in the relative percentages of T cells, since they were comparable to relative percentages of T cells from oil-treated control mice. In addition, supernatants from cultured splenocytes (both Con A-activated and unstimulated) also had significantly higher levels of nitric oxide activity, especially at the 4 microg 17-beta estradiol dose. These results indicate that short-term 17-beta estradiol treatment in outbred mice, at relatively modest doses (2-4 microg/100 g body weight), altered both thymocytes and splenocytes. These 17-beta estradiol-induced immune changes are compelling, since in these mice, post-17-beta estradiol exposure did not demonstrate robust changes in the male reproductive system (testicular and seminal vesical weights to body weight ratios).